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BACKGROUND OF THE iNVENT^ON 

[0®O1 ] The p resenJ inveniion teteSes to a code division 
muftiple access motafie comiTUinication system and its 
transmission power control method. More particuSariy, 
the present invenSior^ felates to a packet cofrsmunicatior! 
system and its transmission power cootrai method usirsg 
reservation based acGess controi, 
[0002] In a COMA method, a ptu^ality of mobile terms- 
nais share tiie same frequency band ta communicate 
with a single base staliof). Therefore, lor example, sf mo- 
biie tsrrninaSs A and B transmit modulated signal waves 
to the base station, the signai (not desired to be received) 
transmitted by the mobiie terminai 8 interferes with the 
signal {desired to be received) transmitted by the mobile 
terminai A, and the communication of the mobife terminai 
A with tbe base station is obstructed. The degree of in- 
terference depends on the received ievel of a signal {not 
desired to be received) at the base station, if the degree 
of interference becomes large to some levei or more, 
eomrrsunication between the mobile terminal and base 
station becomes impossible. 

[0S03| If the transmissior^ power of each mobile termi- 
nal can be controlted to afways limit the signal Save! re- 
ceived at the base station to a minimum necessary re- 
ception power, it becorrses possible to maximize the 
number of charsneis capable of being commijrsicated by 
the base station. The more the transmission power shifts 
from the minimum necessary reception power, the less 
the number of channels cap.abie of being communicated 
by the base station. 

|0004| As transmission power control techniques of 
CDMA mobiie communication, an IS-95 transmission 
power control rnaihod is known described in TiA'EIA/'IS- 
95 which is a standard system of digital ceilar phones 
adopted in Nortti America. The lS-95 transmission power 
control method will be desctibed in the following, 
[0OOS] Slrice two way communication Is essentia! for 
ceiiuiaf phones, a pair of an upiinl^ traffic channel and a 
downlink traffic cliannei Is used for the communication 
between the bass station and a mobile temiinaf. The up- 
link traffic channel is a channel for t ransmitting data from 
a mobile terminal to the base station, and a downlink 
traffic channel is a channel for transmitting data from the 
base station to the mobile tsfminai:, 
[000®] The base station measu res the reception power 
ef data transmitted from each mobile terminal and gen- 
erates a transmission power control sigrsal In accordance 
with the measured reception power, if the reception pow- 
er of data is larger than a target reception power, the 
base station generates a transmissiorf power corjtroi sig- 
nal "1" for this mobile station. Conversely if the reception 
power of data is smaller than the target reception power, 
the base station generates a transmission power control 
signal "0" for this motjiie staSon. The generated trans- 
fr"!iss!on power control signal is inserted into data to be 



transmitted from the base station to a mobile terrrtinai, 
and the transmission data with the transmission power 
control signal is transmitfed to the mobile terminal. The 
mobile termiriai controisto reduce the transmission pow- 
5 er if the received transmission power control signal is " 1 
and to increase it if "0". 

[0007] This transmission power controi wlit be de- 
scribed specifically with reference to Fig. 1 2. Each mobile 
terminal 1 to n and the base station communicate with 
fo each other by using a pair of an uplink traffic channel and 
a downlinl< traffic channel The upper row of each pair 
represents transmission data of the downlink traffic chan- 
nel, and the tower row represents transmission data of 
the uplink traffic channel. The width of transmission data, 
pasHcuiariy uplink transmission data, is drawn to corre- 
spond to a reception power of the uplink data at the base 
station. 

[CSOOSJ When the bass station communicates with the 
mobile terminal l , it inserts transmission power control 

so signals 1 32a, 1 3.2b, 1 32c, ... into a downlink traffic chan- 
nel 1 30a to the mobile terminal ! , The mobile ten-ninal 1 
changes its transmission power of the upWf-k transmis- 
sion data in accordance with the transmission power con- 
trol signal obtained from the received ch3.nne! 1 30a, As 

25 above, the transmission power control of the mobile ter- 
minai 1 1s performed by using \he downlink traffic channel 
1 30a, Simitar transmission power control is performed 
also for other mobile terminals 2 to n, 
[QOOSJ WO 96/0381 3 discloses a refnote transmitter 

30 power contfoi in a COMA communications system. The 
power control process therein enables a base station 
communication over a forward packet channel to a mo- 
bile radio to control the power of the mobile radio trans- 
mitting over a reverse packet channel to the base station. 

3S The base station maintains a maximum energy per bit to 
total interference spectral density ration threshold forthe 
reverse channel as well as a desired threshold that re- 
suits in a low frame error rate, 

■W .SiJMM.ARY OF THE INVENTION 

[0019] With advancement of mobiis communication 
techniques, needs of not only a voice communication 
function {cellar phone) but also a data communication 

''s function are becoming large. 

[0011] For one way communication typical to data 
communication, CDMA packet communication systems 
have bean proposed from the viewpoint of efficientiy us- 
ing channels. One proposal of such CDM.A packet com- 

so murslcation systems is described in "Development on 
CDM.A Packet Mobile Communication System" by Yano, 
Ufa, 1-fasegawa, and Doi, Commisrsication Society Mb6\- 
ing, the institute of Electronics, Information and Commu- 
nication Engineers, B-389 (1996), 

S5 [0012] Voice communication is two way communica- 
tion using uplink and downlink traffic channels, whereas 
data communication Is one way communication using 
only one of uplink and downlink traffic channels. In such 
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one way commuriication, a conventiona! transmissiors 
power control method^ for csSfar phones cannot be adopt- 
ed becausethis method is sstabiished on the asssjirtptiors 
that there is a pair of uplink and downlink traffic channeSs. 
[0®13] If a paired downilnkchanneiis provided oniy for s 
the transmission power controi of the uplink traffic chan- 
neS, one downisnk traffic cfsannsi is occupied by the trans- 
mission power contro! of orsiy the upSir>k traffic charsrssL 
The use efficiency of traffic channels is iowered, 
[Q0t4] To solve flits problem, the invention provides a w 
CDMA packet data communication system in wiilcii a 
base station controis the transrr^lssion power of each of 
a piLsrality of jnoblie terminais by using a single downiirsk 
traffic channel common for ail mobiie staHons. 

5| The base statiori rtieasures the received Sevei ?5 
of data transmitted from sacii mobiie ferrj^lnai at each 
channeS , and generates a Sransmlssiors power contro! sig- 
na! of each channel in accordance with the measured 
reception level. The generated trarismissiori power con- 
trol signais are coilecled together into a formal predeter- 20 
mined for the sysfeirs, and transmitted to ail mobiie ter- 
Eninais by using the common channel shared by the rrso- 
bite tersrsinais. 

[0016] Each mobiie terminai: derives the transmission 
power control signal of the uplink traffic channel used by 2s 
Ihe terminal, from the coiiected transinssslon power son- 
troi signals transn^itted from the base station, and trans- 
mits data at the transmission power changed in accord- 
ance with the derived transmission power contro! signal. 

7| These and other objects, features and advan- 3o 
tages of the present invention will become more apparent 
in view of the foiiowsng detailed description of the pre- 
ferred embodiments in conjunction with accompanying 
drawings. 

36 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0018] 

Fig, 1 is a diagrarji showing the striicture of a mobile '*c 
communication network. 

Fig. 2 is a diagram iliisstfating a packet data cornmii- 
nication system using reservatiors based access 
control 

Fig. 3 is a diagram sfiowing a first example of the 4S 
structure of a base station embodying transmission 
power control of the present invention. 
Fig. 4 Is a diagram shovvirsg the structure of an an- 
sv/er packet. 

Fig, 5 is a diagram showing the structure of a unit so 
for measuring a received levei of a traffic channel. 
Fig, 6 is a diagram showing the structure of a unit 
for generating a tranarrilssion power contro! ssgna! 
of a traffic channel. 

Fig, 7 is a diagram li!us^ratir^g insertion of a trans- 
mission power controi signal between answer pack- 
ets. 

Fig, 8 is a diagram showing a first example of the 



stfycture of a mobifs tetminal embodying the trans- 
mission power control of the invention, 
Fl«g. 9 Is a diagram iSlustrating a transmission power 
control state of an uplink traffic channel realised by 
the operations of a base station and mobiie SerminaSs 
aajording to the present invention. 
Fig. 10 Is 3. diagram showing a second exampie of 
the structure of .a base station embodying the trans- 
mission power controi of the invention. 
Fig. 1 1 Is a diagram showing a second example of 
the structure of a mobile terminal embodying the 
transmission power control of the inverrtion. 
Fig. 12 Is a diagram: illustrating an uplink traffic chan- 
nel transmission power controi method of a conven- 
tional portable telephone system. 

DETAILED DESCRIPTIOIM OF THE PREFERRED EM- 
BODIMENTS 

[09191 Fig. 1 shov,?s the structure of a mobile commu- 
nication networi? applied to the present invention. A public 
switched telephone netv^ork (PSTN) 200 ss connected 
with a fixed terminal 20 f such as a telephone and a mo- 
biie communication network 202. The mobile communi- 
cation network 202 is connected with a plurali^' of base 
stations 203a, 203b, .„. Each base station 203 commu- 
nicates with mobile ie.i"minals 204a, 204b, In its seivice 
area {ceil) via radio channels 205. 
[00201 in the foiiowsng, the invention will be detailed 
by applying it to a CDiVIA packet communication system 
using reservation based access contro! shown in Fig. 2, 
[0021] in the COiVi.A packet communication system us- 
ing reservation based access control, channels shared 
by a plurality of rrsobile terminals in the service area In- 
clude a reservation channel 1 (uplink channel), an an- 
swer channel 2 (downiink channel) and a pilot charrne! 8 
(downlink channel). The pilot channel 8 is achannel used 
for transmitting a pilot signal 9 as a reference signal to 
each mobile terminal. 

[0S22] A mobiie terminal having a data transmission 
request transmits a re-servatlon packet 4 at a desired tim- 
ing by using the reservation channel 1 . The base station 
perforrt^s scheduling of received reservation packets. 
The base station selects (scheduies) a channel and a 
time slot (a time slot 7 is defined in an upisnk traffic chan- 
nel 3) via which each mobile terminal can transmit data, 
from a plurality of uplsr^k traffic channels 3. In order to 
transmit the scheduling results to each mobile terminal, 
the base station generates an ansvjer packet 5 corre- 
sponding to the ressivation packet. The generated an- 
swer packet 6 Is transmitted to the corresponding mobile 
terminaJ in the area by using the answer channel 2. The 
mobile terminal identifies the .ansvyer packet destined to 
If from received answer paci-cefs 5, and transmits a data 
packet by using the uplink traffic channel and time slot 
designated by the base station. 
lM2^ in the example showrs in Fig. 2, the mobile ter- 
minal Iransmitted ttje reservation packet 4a receives the 
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answer packet 5a trar-ssmitted to it, se^ectiveiy from an- 
swer packets transmitted from the base station, and 
transmits a data packet 6a by using the time slot 7a of 
the trafffc channel 3a designated In the received answer 
packet 6a. 

|0024| With reference to Figs. 3 to 9, a first errsbodiment 
wiil be described which realizes a metihod of controSiirig 
the transmission power of an uplink chansiel. 
[0025] Rg. 3 shows an example of the structure of a 
base station. A signaS received by an anlesina 30 is ir?put 
via a circufator 31 to a reception radio moduie 32, The 
receptiors radio module 32 performs a high/middle fre- 
qiisncy reception process to dsmoduiate a signal in a 
carrier f requency band into a baseband sigstal. Since the 
received signal iias a p!urali:ty of multiplexed ciianrsel sig- 
nals, it is input to an acqulsition/despread circuit (33, 42a 
- 42n} to be spectrum despread, 
[90S6I ,A reserv-ation channel output from the reserva- 
tion channel aGquisition/dsspread circuit 33 is supplied 
via a signal line 50 to a detector 35 whereat if is detected 
and then suppEied to a decoder 38 whereat an error cor- 
rection decode process such as Viterbi decoding is per- 
formed, A packet interpretation unit 37 interprets the de- 
coded reservation packet to obtain a terminal ED of the 
STiobite termina! which transmitted the reservatior! paci<:et 
and the resenration contents sE.tch as transmission data, 
and transfers the reservation corstents to an answer pack- 
et generator unit 3B. 

[05)27| The reservation packet is also input via a signal 
line 51 to a unit 39 for measuring She received level of 
She resefvation ci'iannei. This uf^it 39 measures a signal 
to noise power ratio (SN ratio) of the reservation packet. 
The measuremerit result of ti^se received ieve! is com- 
pared with a reference recsptiori level by an initial trans- 
mission power control signal generator 40, In accordance 
with this comparison result, a transmission power control 
signal is generated which designates a transmission 
power when the mobile terminal starts transmitting a data 
packet. The generatedtransmission power control signal 
is input So an answer packet generator 38. 
[©028] in accordance with the reservation contents in- 
terpreted by the packet interpretation unit 37 and the 
transmission power control signal generated by the initial 
transmission power controi signal generator 40, the an- 
swer packet generator 38 generates an answer packet. 
An example of the structure of an answer packet is shown 
in Fig. 4. A mobile terminai iO is an ID of a rnofaile ferrrtlnai 
vivhieh transmitted a reservaliors packet. This ID is used 
as a destination of the answer packet. An aiiwated chan- 
nel 101 and an ailocatsd slot number 102 irsdicate an 
uplirik traffic channel and a time slot to be used by the 
mobile terminal and are desigrsated by the answer packet 
generator 38 . An initial transmission power 1 03 indicates 
a transmission power when the mobile terminal starts 
transmitfing data and s.s designated by the transmission 
power control signal input from the initial transmission 
power control signal generator 40. This inisiat transmis- 
sion power control signal may designate an increase/ 



decrease relative to the transmission power when the 
resea'^atson packet was transmitted, or may be an abso- 
lute value (increased/decreased value) of the transmis- 
sion power, whichever of them Is determined by the sys- 

5 tem. A CRC {Cyclic Redundancy Check) 104 Is a code 
added to the answer packet for error detsctson/correGtion, 
[0029] The answer packet generated In the above 
manner is input to a coder 47 whereat an error correction 
coding such as convoiutional coding is performed. The 

w coded answer packet is input to a unit 41 for inserting a 
tfaffic cttannei transmission power control signal, 
[0O3S] The other acqu!Sition.''despread circuits 42a to 
42n provided for a plurality of uplink traffic channeis each 
output a data packet transmitted via each uplink t,''affic 

f5 channel. The data packet of each channel is supplied via 
a signal line 52 to a detector 43a - 43ri and a decoder 
44a to 44n to be detected and decoded , a nd the reception 
data is output from a signal line 54. 
[0031] The data packet is also supplied via a signal 

20 jine .53 to a unit 45 for measuring the received level of 
the traffic c.hannel. The structure of this unit 4,5 Is shown 
in Fig. 5. The received level measurement units 45a to 
45n corresponding to the uplink traffic channeis 53a to 
53n measure the received ievel such as an SN ratio, 

25 [00321 The received isvel measurement result of each 
traffic channel is input to a traffic channel transmission 
power control signal generator 46, The structure of the 
generator 46 Is shown in Fig. 6. Each of the transmission 
power control signal generators 46a to 46n provided for 

■30 each uplink traffic channel compares the received level 
with a target reception level, and generates a transmis- 
sion power control signal for making the mobile terminal 
renew the transmission power when if continues data 
transmission. Similar to the initiai transmission power 

3S control signal, this renewal designation transmission 
power control signal is determined by the system. The 
generated transmission power control signai is input to 
the unit 41 for inserting the traffic channel transmission 
power control signal, 

|0033] As shown in Fig. 7, the traffic channel transmis- 
sion power control signal insert unit 4 1 inserts a common 
transmis.?(ion power control signai 1 1 1 generated by the 
traffic channel SransrtJission power control signai gener- 
ator 48 at a predsterrfiined inServa! between answer 

"'5 packets 1 1 0 input from the answer packet generator 38. 
The common transmission power control signal til is 
constituted of transmission power control signals 111a 
to ■ 1 1 1n of respective traffic channeis 1 to n. 
[0034] In order to suppress a fluctuation of She received 

so {evei of a data packet, the base station is required to 
perform a transmission power corstrot of each mobile ter- 
minal at a sufficiently high occurrence frequency. The 
data packet is made of several tens of bits to allow infor- 
mation of some amount to be transmitted at the same 
time. Incontrast.thecommon transmission powercontroi 
signal 1 1 1 can be made of n bits assuming the same 
system as IS~95. As shown in Fig, 4, the answer packet 
can be made sufficiently small relative to the stee of a 
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data packet, Hisrefore, as in this embodiment, even if 
■he arsswef chanrseS and the transnnlssiors power control 
charjne! are shared, the tTarismiission power controi can 
be perfarrned at a sufitciently ^sgh occurrence frequency. 
If the- answ»3r packet and the common transmission pow- 
er corslfoi signa! are feceived by the same channei, the 
mobife terminai can use a common receiver both for the 
answef packet and common transmission power control 
signai. In this manner, the circuit scai© of each mobile 
ierminaJ can be made srnaiL 

[OOSSj St is also possible to transmit the common trans- 
missior! power controi sigrsai at a transmission power 
larger than that of the ansv^er paci<8t in order to rellabiy 
perform the transmission power controi. 
[003Sj The answer packet and corT^mon transmissbsi 
power controi signai are spectrum spread by a spreader 
48 tor answer channel The spectrum spread answer 
packet and corrimor! transmission power controi sigrsai 
are muitipiexed with other downiinks by an addsr 58, 
modulated from the baseband signai into a signal in the 
carrier frequency band by a transmission radio module 
49, and transmitted from the antenna 30 via thscircsjlator 
31. 

[0037] .An example of the structure of a mobile iermsnai 
is shown in Rg, 8. 

[0038] The operation of transmitting a reservation 
packet from a mobile tsrmirsa! will be described. 
[S039] .A signa! received by ars antenna 60 ss inpiif via 
a circulator 61 to a reception radio modiiie 62. The re- 
ception radio module 62 performs a hlgh.''midd}e frequeri- 
cy recaption process to demodylate a signal in the carrier 
frequency band into a baseband .signal. A piiot signai 
output from an acquisition/desprsad circuit 150 for pilot 
channel is isiput to a unit 151 for measuring a received 
level. This unit 151 measures the received level (e.g., 
SiNt ratio) of the pilot signai. The measuremerst result of 
the received level is input to a reservation channs! gain 
calculator 152 which determines the transmission power 
of a reservation paci<,et in accordance with the received 
isvei of the pilot signal. 

[00401 in the mobile communication system provided 
with independent pilot channels, the pilot signa! is trans- 
mitted from the base station always at a constant trans- 
mission power level. Therefore, if an SN ratio of the re- 
ceived pilot signai is large, it is conceivable that the mo- 
bile terminal is near at the base station so that the res- 
etvatlon channel gain caicuiator 1 52 calculates a small 
gain. Conversely, if an SN ratio of the received pilot signal 
is small, it is conceivable that the mobiie terminal is far 
from the base station so that the reservation charsnel gain 
caleolatof 162 calculates a large gain. In order to deter- 
mine the transmission power of a reservation packet in 
the above manner, another signal different from the pilot 
sigrsal may be used so long as It aliows the mobile ter- 
minal to know the transmission power of the base station. 
For example, the pilot signal whose transmission power 
is deterrnirsed by the system or a control signal transmit- 
ted wltt! the t.'-ansmisslon power value can satisf>' the 



above conditions- 

[0941] Next, an operation will be described in which a 
mobile terminal transmitted a resen/atson paciset to the 
bass station receives an answer packet transmitted from 

5 the base station. 

|0042| An answer packet output from the despread cir- 
cuit 63 for answer channel is detected with a detector 
and subjscted to an error correction/decode process 
such as Viterbi decoding, Witit the above processes, It 

'0 becomes possible to obtain the information of an allocat- 
ed traffic channel and an allocated time slot contained in 
the answer packet. An initial transmission power holder 
1 25 holds an initial transmission power signai contained 
in the answer packet, and Inputs the initial transmission 

'5 power signai to a data channel gain calculator 1 24 which 
calculates a gain so that a data packet can be transmitted 
at a transmission power designated by the Initial trans- 
mission power signai. The caiculaled gain is set as the 
gain of a variable gain amplifier 6B. 

20 |0043] The data packet transmitted from the rr^obsSe 
terminai is amplified by the variable gain amplifier 6B at 
the gain designated by the data channel gain calculator 
124, The amplified signal is modulated from the base- 
band signai into a signal in the carrier frequency band by 

25 a transmission radio module 69 ar^d transmitted fror?i the 
antenna 80 via the circulator 61 . 
[004-4] Next, transmission powercorstrol while a mobile 
terminal transmits a data packet to the base station will 
be describee!. 

30 [0045] A transmission power correction unit 123 de- 
rives the common transmission power control signal from 
a signa! of the answer channel processed by the answer 
channel acqussitlon/de spread circuit 63 and detector 64, 
The transmission power correction unit 123 selects a 

3S transmission power control signal of the uplink traffic 
channel now in use by its mobile terminal, from the com- 
mon transmission power control signal. For example, in 
the example shown in Fig, 7, the mobile terminal trans- 
mitting a data packet by using the transmission channel 

'>o 1 selects its transmission powsr controi signal 111a. The 
selected transmission power control signal is input to the 
gain calculator 124 which calculates a gain so that a data 
packet can be transmitted at a transmission power des- 
ignated by the transmission conts'ol signai, and thereafter 

'fs renews the gain of the variable gain amplifier 68. The 
amplified signal is modulated by the transmission radio 
module S9 from the basebarsd signai Into a signal in the 
earner frequency band, and transmitted from tf-te antenna 
60 vis the circulator 61 . 

so [004§| Fig, 9 illustrates the state of transmission power 
controi realized by the above operations of the base .sta- 
tion and a mobile terminai. 

[0t)47] The bass station inserts common transmission 
power control signals 142a, 142b, 142c, ... into a com- 
mon answer channel shared by mobile terminals In the 
area and transits them. The common transmission power 
control signal 1 42 contains transmission power control 
signals for the respective traffic channels 1 to rs. Each of 
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fhe mabiie terminals 1 to n transmitting data packets l 
to n to the base station derives the transmission power 
contro! signai of the traffic charsnei now in use by the 
mobile; teriTiina!, from She common transmisssors power 
control signais 142a, 142b, 142c, .... In accordance with 
the derived transmission power contro! signai, the mobiie 
termifsai changes tiie sransmisston power of the data 
paci<et. 

[00481 In trie state shown in Fig, 9, the width of a data 
paci<et is drawn to correspond to the receive levei of the 
data pacl<etat the base station, Forexampie, in the upiink 
traffic channel 1 , the mobile tsrminai controls the trans- 
mission power such that the trarismissior^ powers are 
irrcreased, reduced, and increased in response to the 
reception of the common transmission power conlroi stg- 
r^als t42a, 142b, and I42c, 

10049] Whiie a data packet is not f rartsmttted by a mo- 
bite station, the transrs-sission power coritroi signal is ne- 
giected. The transmission power control signal Is also 
neglected if it is received before a lapse time {called "con- 
trol delay time") necessary for rrieasuring the received 
level of a data packet at: the base statiors after the mobiie 
terminal trarssmitled the data packet. The reason forthis 
is a possibiiSy that the transmission power control Infor- 
m.a{ion received beiore the lapse of the control delay time 
may be a transmission power control irsforrnation of a 
data packet transmitted by another mobiie terminal and 
erroneous corstrol to be made. 
[S0S8] With the above operations, it becomes possible 
for the base station to perform trarismisslon power coritrol 
of the uplink traffic channels t to n by using the common 
control channel shared by mobiie terminals, 
[0051] This first embodiment has the structure suitable 
for data commiinication, particuiarty for one way data 
communication. Two way data communication is per- 
formed in some case. In this case, the transmission pow- 
er controi signal may be contained in data of a downlink 
traffic channel. !n the follovving, a mobile eomimunication 
system of the second embodiment will be described 
which is soitabis for t-^vo way sommunication and has a 
simple circuit structure, particularly of a mobiie terminal. 
[OOSSI Fig, 10 shows an example of the struclure of a 
base station according to the second embodiment. 
[0033] In Fig, 1 0, !ike constituent elements to those of 
the base station of the first embodiment are represented 
by identicat reference numerate. The operation of the 
base station when a reserv,ation packet is received Is 
simiilar to the first embodirrient. 
[0054] The base station operates i n the man ner similar 
to She first embodiment to decode a received data packet 
and obtain reception data from the signal line 54. The 
unit 45 for measuring the received level of a traffic chan- 
nel and fhe traffic channel transmission power control 
signal gerierator 46 generate transmission power control 
signals of respective uplsnii traffic channels. 
ITOSS] Sr! the second embodiment, if a mobile tsrminai 
transmits and receives a data packet to and from the 
base station by using an uplink traffic channel s and a 



downlink traffic channel k. the base station inputs the 
transmission power control signal of the uplink traffic 
channel i to the traffic channel transm Ission power control 
signal insert unit 59 of the downlink traffic channel k to 
5 insert the transmission power control signal into the data 
packet. 

The operation will be detailed by taking as an 
example the case wherein the base station transmits a 
data packet by using a downlink traffic channei n lo a 

10 mobile terminal which transmits a datapacket to the base 
station by using an uplink traffic channel 1 . Irj this case, 
the transmission power controi signal of the uplink traffic 
channel 1 generated by the traffic channel transmtssion 
power control signal generator 46 is Input to a traffic chan- 

'5 nel transmission power control signai Insert unit 59n of 
the dowrsiink transmission channei n. The traffic channei 
transmission power control signal Insert unit 5'3n Inserts 
the transmission power controi signai in the data packet. 
This data packet is spectrum .spread by the spr8.ader.57n 

so and rrjoltiplexed with other channel signals by the adder 
58. The multiplexed signal is modulated by the transmis- 
sion radio module 49 from the baseband signai into a 
signai o? the carrier frequency band , and transmiSed from 
the antenna 30 via the circulator 31 , 
[O0S7.1 An example of a mobile terminal of the second 
embodiment Is shown in Fig. 1 1 . 
[00S8J in Fig. 1 1 , like constituent elements to those of 
the mobile terminal of the first embodiment shown in Fig. 
8 are represented by identical reference numerals, A 

30 switch 70 is connected to 70a to perform similar opera- 
tions to the first embodiment, if the mobile terminal trans- 
mits a reservation packet, receives an answer packet 
transmitted from the base station, or only transmits a data 
packet to the base station (one way communication). 

Sff |00S9j Next, the operation (two way communication) 
will be described In which a mobiie terminal transmits 
arsd receives a data packet to and from the base station, 
in this case, the switch 10 is turned to 70b side. 
|6G60J A data packet is received via the antenna. 60, 
circulator 61 and reception radio module 62, and sub- 
jected to a re<:eption process by the traffic channei ac- 
quisstlori/despread circuil 63b and detector 64. The data 
packet output from the detector is subjected to error cor- 
rsction/decodtng by the decoder 65 to obtain reception 

"fs data from the sigrjal line 68, The data pac!<.et is also input 
to the transmission power correction unit 123 which de- 
rives the transmission power controi signal inserted in 
the data packet and InptJts it to the traffic channel gain 
calculator 1 24. The traffic channel gain caiculafor 1 24 

so calculates a gain of the variable gain amplifier 68 to renew 
the gain, similar to the first embodiment. 
[0CSS1 ] With the base station and mobiie terminals hav- 
ing the above structures and operating in the above man- 
ner, it becomes possible for a mobile terminal to perform 

55 transmission/reception of a d.ata packet to/from the base 
station and reception of transmission power control by 
the base station, by using either the answer channel or 
traffic channel. Therefore, it is sufticient if oniy the mobile 
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terminal has ons se! of a detector and a decoder, and so 
the circuit scaSe of the mobile termsfjaS can be prevented 
from becoming large. 

[01562] In the above embodiments, the invention has 
been applted to a mobile communication syslsoi of a res- s 
sivation based access controi scheme in which a base 
s{atfOr^ transmits a transmission power control signal to 
each mobile tem^inal by using an aniswer channel. The 
invention is aiso applicable to a charioel othef than the 
answer channel if it is a common channel shared by mo- to 
biie terminals. Namely, if a system uses a coirsmon chan- 
nel shared by rriabiie terminals, the base station can per- 
form transmission power (jontroi of a piuraiity of mobile 
termiinals by tTansmitilng transmission power control sig- 
nals via tiie single common channel. Obviously, a chan- 
ne! dedicated to transmission power control may be pro- 
vided to perform transmission power control of mobile 
termsnais by Iransmittirsg transmissian power control sig- 
nals trorn the base station by ussrjg this dedicated chan- 
nel, so 



CSasms 

1. .A transmission power cof?troS method for a spectrum 
spreading communication system which performs 
communication between a base statior^ (203) arsd a 
piura^i^y• of mobile terminals (204) by using a piuraiity 
of channels, wherein: 

30 

said pitiraiity of channels includes first channels 
(3) allocated to said mobile terrninais for trans- 
mitting a data packet to said base station and a 
second channel (140) used by said base station 
to transmit a control signal to said piuraiity of 35 
mobiie termirsais, said second channe! being 
shared by said plurality of mobiie terrriinals: 
said base station measures the reception level 
of a signal received at each of said first channels, 
generates a transmission power control signal *f 
in accordance with the fe<:eptsGn level, and 
transmits said transmission power control signal 
of each of .said first channels via said second 
channel; and 

each of sasi piiifaiity of mobile terfr^inais re- 
cesves said transrsiission power corstroi sigr^ai 
destined thereto at said second channel, and 
controls the transmission power of a signal to 
be transmitted via a corresponding one of said 
first channels In accordance with said received so 
transmission power control signal, 

2. The method according to ciaim 1, wherein each of 
said f i rst channels is aiiocated to each of said plural ity 

of mobiie terrninais. said base station uses thlsti ss 
channels for transmitting data packets to said piu- 
raiity? of moblte terminals, and either a pair of said 
first channel and said third channel or only said first 



chanriei is allocated by said base station to said plu- 
rality of mobile tsmjlnals. 

3. The method according to claim 1 or 2, wherein each 
of said plurality of mobile stations transmits a reser- 
vation packet representative of a transmission re- 
quest for a data packet; 

said bass station receives said reservation packet, 
generates an initial transmission power control sig- 
nal (103) in accordance with the reception ievs! of 
said reservation packet, and transmits said initial 
transmission powercontroi signal toacorresponding 
one of said plurality of mobiie termingis via said sec- 
ond channel, said Initial transmission power control 
signal being contained In an answer paci<et indicat- 
ing a first channel via which said corresponding mo- 
bile terminal transmits said data packet; and 
said corresponding mobiie terminal starts transmit- 
ting said data packet at a transmission power corre- 
sponding to said initial transmission power control 
signal contained in said answer packet. 

4. The method according to claim 3, wherein: 

said base station measures the reception level 
of said data packet transmitted from each of said 
piuraiity of mobile terminals, generates a trans- 
mission power control signal in accordance with 
said reception level of the data packet, and 
transmits a common transmission power control 
signal containing the transmission power control 
signals of a piuraiity of traffic channels; and 
each of said plur'aiity of mobiie terminals re- 
ceives said common transtTilssion power control 
signal, derives the transmission power control 
signal of the transfriission packet via which said 
data packet was transmitted, from said common 
transmission power control signal, and controls 
the trarisrnission power of anottjer data packet 
in accordance with said derived transmissiori 
power control signal. 

5. The method according to claim 4, wherein when 
each of said plurality of mobile terminals receives 
said comm<on transmission power control signal, 
said mobiie terminal neglects said comrr^on 
trans-mission power control signal if a lapse time 
from when said data packet starts being transmifted 
exceeds a predetermined limit time. 

6. The method according to ciairn 4, wherein a trans- 
mission power of said control signal is kno\s;n in ad- 
vance at each of said pluraifty of mobiie terrninais. 

7. A spectrum spreading communication system for 
perlorming corrimunicatsoo between a base station 
(203) and a plurality of mobiie terminals (204) via a 
pl!jraiit>,' of chanrisis, wherein: 
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said plisraiity of channels ijicSuds uplmk traffic 
charsnefe for transmitting a data packet from 
each mobile termsnaf to said base station, a res- 
er^-'ation channel for transmitting a resen/ation 
pacl<et representatsve of a traffic channe! aiSo- s 
cation fsquest from eaci^ mcbiie termir^a) to said 
base station, and an answer channel for trans- 
mitting an answer packet indicating an upSink 
traffic charsne! via which a data packet is trans- 
mitted from said base station to each mobile ter- 
minai; and 

a common transmission power controS sigrsa! is 
transmitted via said answer channei, said com- 
mon transmission power contfoi signaS conSai:n- 
ing a transmission power cootroi signai of said '5 
upSini<, traffic channel. 

Tiie system according to claim 7, wiiereln: 

said answer packet contains an ID of a corre- so 
sponding mobiieterminai which transmitted said 
reservation packet, informatio?) of said uplink 
traffic channel aiiocated by said base station, 
and iriitiai transmission power control informa- 
tion indicating a transmission power when said ss 
data packet starts being transmitted; and 
said initial transmission power control informa- 
tion is generated in accordance with a reception 
power of said reservation packet af said base 
station, so 



tion packet representative of a transmission re- 
qsjiest for a data packet to be transmitted from 
each of said pSuraiity of mobile lerminais, 

1 2. The base station according to ciaim 1 1 , wherein said 
transmission circuit transmits an answer packet in- 
dicatin>g a Iraffic channel via which each mobite ter- 
minal transmits said data packet, said answer packet 
being generated after the interpretation of said res- 
en/atiors packet received by said another reception 
circuit, and being transmitted via said common ctjan- 
nel 

1 3. The base station according to ciaim 12, fLSrther com- 
prisir^g: 

a unit for measuring the reception isvel of said 
received reser\'ation packet; and 
a reservation channei transmission power coil- 
trol signai generator for generating an initial 
trans-mission power control signai in accord- 
ance with said measursd reception ievei of said 
reservation packet, 

wtierein said initial transmission power control signal 
is contained in said answer packet. 

14. A mobiie terminal {204) for communicating witn a 
base station (203) by spectrum spreading, compris- 
ing: 



The system according to claim 7, wiierein said com- 
mon transmission power control signal is inserted sn 
said ansv/er channel at a predetermined interva!, 

3^ 

A base station {203) tor communicating with a plu- 
rality of mobile terminals (204) by speclrum spread- 
ing, comprising: 

a reception circoit (33, 4:2) for receivirsg a signai -"^^ 
transmitted from each of said plurality of mobile 
terminal; 

a unit (39, 45) for measLfring the reception level 
of said received signal; 

a gerjerator (40, 46) for generating a transmis- 
sion power control signal in accordancs witii 
said rt^easured reception ievei of said signal; and 
a transmission circuit {38, 41 , 47, 4B) for trans- 
mitting said generated transmission power con- 
trol signai to said piuralib/ of mobite terminals so 
via a common channel (140) used by said base 
station to transmit a control signal to said plural- 
it^' of mobite terminals. 

The base station (203) according to claim 1 5, com- 
prising: 

another reception circuit for receiving a reserva- 



a reception circuit (63) for receiving a transmis- 
sion power control signai transmitted from said 
base station via a common channel (140) used 
by said base station to transmit a control signal 
to a piurality of mobile terminals; 
a calculator (124) for caicuiatlng a gain in ac- 
cordance with a transmissiors power controi sig- 
nal destined to the mobile rermsnai and derived 
from -said common transmission power control 
signal; and 

a transmission circuit (68, 69) for transmitting a 
data packet at a transmission power corre- 
sponding to said caicuiated gain. 

IS. The mobile terminal (204) according to claim 14, 
wherein 

said first reception circuit receives an answer packet 
transmitted from said bass station, said answer 
packet indicating a traffic channel via which the mo- 
bile terminal transmits a data packel, and 
said transmission circuit transmits s<=itd data packet 
via said traffic channel designated by said answer 
packet. 

1S. The mabiia terminai according to claim 15, wherein 
said answer packet Inclisdes an initial transmission 
power controi signal, said calculator calcuiates a 
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15 

gain to be used at the start of transmi ssion in accord- 
ance with said inittai trarssmission powes contfof sig- 
nal and said trarismisslon circuit starts transmitting 
said data packet at a transmission power corre- 
spondir^g to said calculated gain to be used at the s 
start of transmission. 

17. The mobile termina! according to ciaim 15, further 
oomprislng; 

a second reception csrcultfor feceiving a controi 
signal transniitSed from said base station, a 
transmission power of said control signaS being 
known in advance by the mobile terminal; 
a unit for measuring the roception Isvel of said 
control signa: and 

a reservation channel gain caSculator for caicu- 
tating a rsssrvatlan packet gain in accordance 
with the reception level of said measured control 
signai, said reservation packet gain being used so 
for transmitting a reservation packet reproseot- 
alive of a transmission request for said data 
pacl<et, 

wherein said transmission circuit transmits said res- 55 
efvation packet at a transmsssion power correspond- 
ing to said reservation packet gain. 

18. The mobile terminal {204} according to claim 14, 
wherein: so 

the first reception circuit receives an answer 
pacl^et transmitted from said base: station, said 
answer packet indicating a traffic channel via 
which the mobile terminal transmits a data pack- 3s 
et; 

a second reception circuit is provided for receiv- 
ing said data packet containing said transmis- 
sion power control signal transmitted from said 
base station: ''o 
a switch is provided for sw/itching a connection 
to a gain catcoiafor between said first reception 
circuit and said second reception circuit; and 
said transmission circuit transmits said data 
packet at a transmission power corresponding 'fs 
to the gain c;aic!jiated by said gain calculator via 
the traffic channel designated by said an.swer 
packet, 

\«.'her8i:n said gain calculator calcuiates the gain irs so 
accordance with said common transmission power 
control signal or said transmission power control sig- 
nal derived from said data packet, 

18. The mobile temiinal according to claim 1 8, wherein 56 
said switch connects said first reception circuit to 
said gain caicuiator whiie the mobtis teiininaf 
per-forms one way communication, and connects 



said second reception circuit to said gain calculator 
white the mobile terminal performs two way commu- 
nication. 

2©, The mobile termina! according to claim 18, wherein 
said answer paciiet includes an initial transmlasion 
power Gontroi signai, said gain calculator calculated 
a gain to be used for the start of tranamtssion in ac- 
cordance with said initial transmission power control 
signal, and said transmission circuit starts transmit- 
ting said data packet at a transmission power corre- 
sponding to said caiculaied gain to be used for the 
start of transmission . 

21. The mobile fenninai according to claim 18, wherein 
a transmission power of said control signai is itnown 
in advance by the mobile terminal: further compris- 
irsg: 

a unit for measuring the reception levei of said 
control signal; and 

a reservation channel gain calculator for calcu- 
lating a resers'atlon packet gain in accordance 
with the reception level of said measured control 
signai, said reservation packet gain being used 
for transmitting a reservation packet represent- 
ative of a transmission request for said data 
packet, 

wherein said transmission circuit transmits said res- 
ervation packet at a transmission power correspond- 
ing to said r6sen.'ation packet galr^. 

1 . Ubertragungsleistungs-Steijerungsverfahren fur ein 
spektrum-erweitsrndes Kommunskationssystem, 
das ausfuhrt Kornmunikation zwisohen elner Basis- 
station (203) und mshreron mobilon Gsraten (204) 
unfer Verwendung meh rarer Kanaie, wobei: 

die Kariale mehrers erste Kanale (3) aufuveisen, 
die den mobile,n Gsraten zugeordnst sind, sum 
Obertragen eines Datenpakets an die Basissta- 
tiof^, und einen zweitsn Kanal (140), dsf durch 
die Basisstation vemendet wird, um ein Steue- 
rungssignai an die mobiien Qerate zu Obertra- 
gen, wobei sich die mobiien Gerate den zweiter^ 
Kanai teilen; 

die Basisstation den Empfangspege! eines Si- 
gnals misst, das auf jedem der ersfen Kanale 
empfangen wird, ein Obertragungsieistungs- 
steuerungssignai nach fv^aSgabe des Emp- 
fangspegals erseugf und das Obeftragungstei- 
stungsstesjerangasignal fOr i&den der ersten Ka- 
naie uber den zweiten Kanai ubertragf; lir^d 
Jedes mobiie Qerat das ihm zygedachfe 
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Obertragungsteistungsstsues-ursgssigna? auf 
dsm zweiters Kanai empfangt isnd die Obertra- 
gungsSeistung fur ass's Ober einen entspfechsn- 
den des" ersten KasiSis zu ufoertcagendss Signa! 
rsach i'vSaBgabe des et^ipfarsgener! Obertra- 
gungsSeistyngsstsuerungsssgnals steuert, 

2, Vsrishnsfi nach Anspoich 1 , bsi dem Jeder der ersten 
Kanaie jedesiii der bewegStchen Qeraie zugsordnet 
!St, die Basisstation dritJe Kanaie nu'tzt, Oaten- 
pakete an die mobiien Gerate zlj Oibertragen, und 
entweder ein Paaf eines ersten KanaEs und eines 
dritten Kanais Oifer SedigSich der ersts Karsal durch 
die Basisstation den mobiien Gsraterf zugeordnet 
wird. 

3, Verfahren nac.h Anspruch 1 Oder 2, faei dem jedes 
beweglsche Qerat sin ReservSerungspaket Ober- 
tragt, da;; sine OibertTagiingsanfrage fur etn DaSen- 
pakel darstellt; 

die Basisstetion das Reser^ierungspaket empfaiigt, 
ein anfartgiiehes Ubertragungsleistur^gssteuerungs- 
signal (103) rsach MaBgabe des Empfangspegels 
des Reservierongspakets erzeugt und das anfang- 
!ich8 Ubsrtragursgsteistungssteuerungssfgna! an 
das entsprechende rrioaile Qerat Ober den zweiSen 
KanaS ubertragt, 

wobei das anfar^gltche Ubertragungsteistungssteue- 
rungssignal sich irs einem Antwortpaket befindet, das 
einen erstan Kanai anglbt, Ober den das entspre- 
chsnde mobiSe Gerat das Datenpaket Obertragt; und 
das entsprechende moblse Gerat die Obertragung 
des Datenpakets mit einer Obertfagungsteistung 
entsprechend dem anfasigJichen Obertragungsiei- 
stungssteueirsjrigssignai im AntwoElpaket beginnt. 



S, Vfiiiahren nach Anspruch 4, bei dem dann, wenn die 
mobiien Gerate das gerrsesfisaiTse Ubsrtfagisngslei- 
stungsfeisiKngssteuerungsssgnaf empfangen, die 
Endgsrale das gemeinsame iibertfagungslei- 
5 stungssteuesifngssignai auSer Acht iassen, werjn 
die verstrichene Zeit seit dem Beginn des Ausssn- 
dens des Datenpakets eine bestirtir«t8 Grenzzeit 
uberschfitten hat. 

g. Veffahren nach Anspruch 4, bei dem jedes mobile 
Garat vorab dis UberiragungsSsistung des Steua- 
rungssignafs kennt. 

7, Spektrum-aA'veiterndes Kommunikationssystem 
zum Vomebmen von Kommunikation zwischsn ©i- 
nsr Basisstation (203) und mehreren mobiien Gera- 
ten (204) Ober mebrer© Kanaie, bes dsnsn: 

die Kanaie Aulwartsverkebr-Kanale aufweisen 
20 zum Ubertragen sines Datenpakets von den 

mobiten Geraten zur Basisstation, einasi Reser- 
vierungskanai zum Cibertragan eines Reseivie- 
rungspakets, das eine Verkehrskanaizuord- 
nun gsanf rage darsteiit, von den mobiten Gera- 
2S ten an die Basisstatson, und einen Antwortkanai 

zum Obertragen einss Antwortpaksts, das einen 
Aufwarlsverkehf-Kanai angitaf, uber den ein Da- 
tenpakef von der Basisstation an die mobit&n 
Gerate Qbertragen wifd, und ubefdem Antwort- 
30 kana! ein gemeinsames UfaertragungsSei- 

stongssteuerungsstgnai ubertragen wird, das 
ein iibertragungsieiskingsstauerungssignai fiir 
den Autwartsverkehf-Kanal anltialt. 

35 s. System nacti Anspruch 7, bei dem; 



4. Verfahran nach Anspruch 3, bei dem: 

die Basisstation den Empfangspegei des van 
den bewegii-chen Geraten irbertragenen Daten- 
pakets misst, nach iVIaBgabe des Empfangspe- 
gels des Datenpakets ein Utaertragur^Qsiei- 
stungsstsuerungssignal erzeugt und ein ge- 
meinsames Ubertragungsiesstungsstauerungs- 
signai ubertragt, das die Obertragungsiei- 
stungsteuerungssignate fur mehrere Verkebrs- 
kanate entliait; und 

jedss rrobfia Gefat das gemeicisanie Obertra- 
gLsngsieistungssteyerungssignai empfangt, aus 
dem gemesnsaman Obartragungsieistungs- 
steusrungssignal das Dbeslragungsfeistungs- 
steusrungssigna! des Ubertragursgspakets;, 
uber das das Datenpaket gesendeS wurde, her- 
ieitet, und die Obertragungsteistong sines an- 
deren 0atenpa!<;8ts nach IViaSgabe des hefge- 
teitsten UbeEtragungsie=istungastesierurig5>Sf- 
goals steuert. 



das Antv/ortpaket eine ID einesentsprecheriden 
mobiien Qerats anthalt, das das Reservierungs- 
paket aussandte, information zum .Aufwartsver- 

■■c kehr-Kanal, der durch die Basisstation zugsord- 

nat wurde, sjnd anfarigiicbe Obertragungsiai- 
stungssteuerungssnformatlor^, die eine Ubartra- 
gungsleistung beim Beginn des Obertragans 
des Datenpakets anseigt; und 

"'5 die anfangilche Obsrtragungsielstungssteue- 

rungsinformation nach ?i/!aSgabe einer Erap- 
fangsteistung des Raservisrungspakeis an dsf 
Basisstation erzeugt wird. 

so B. System nach .Anspruch 7 , bei de?ri das gemeinsame 
Obertragungsieistungssteoefungssignal in vorbe» 
stirrsrrsten Zoitintervalien in den Ant'.wortkanat singe- 
ftigf wird. 

5S 18. Sasisstation(203)zurKomrnunil<ationmftmehr8rers 
mobiien Geraten (.204) mitteis Spektrumserweite- 
rung, mit: 
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einsrEmpfangsschaitus'ig (33, 42) zum Empfan- 
gen ernes von den mobiles GeraSen gesendeten 
Signals; 

einer Einheit (39, 45} zum yessert des Ernp- 
fangspegsls des empfangenen Signais; s 
einem Generator (40, 46) zum Erzsugen eines 
Obeitragsjngsteistiingssfeuemngssignais nach 
MaSgabe des gsmessenen Empfangspegels 
des Signais; und 

eisier Ubsrtragursgsschaitursg (38, 41, 47, 48) ?<5 
zum Ubertrager! des erzeugten Ubertragungs- 
iesstijngssteuerurigssignata an die mobslen Gs- 
rate Gber einen gemeinsafner-! Km&t (140), der 
von der Basisstalion zur Ubertragursg eines 
Steuerongssfgnate an die rfiobiien Gerale ver- -s 
wendet vvird. 

1 1 , Basisstatiori (203) nach Anspfuch 1 0, mt 

smer weiteren Empfarsgsschaltung zum Emp- ^ 
fangen eisies Resstvisrungspakets, das eine 
Obertragungsarsfrage fur ein Datenpaket dar- 
steiis, das von den mobiien Geriten zu ubertra- 
gen ist, 

25 

12. Sasisstation nach Anspruch 1 1 , bei der die Ubertra- 
gungsschaltung ein AnSwortpaket ubertragt, das ei- 
nen Verkehrskanai angsbt, iiberden die mobiierj Qe- 
rate das Datenpa ket Qbs rtr agen, wobei das AnhTOrt- 
paket nach der Auswertung des Resen/ierungspa- 3o 
kets, das von der anderen EiTipfangsschaitung emp- 
farsgen wurde, eraeugt wird und iiber den gemsin- 
samen Kanal ubertragen wird. 

13. Basisstation nach Anspnjch 12, rnit; 35 

einer Einheitzum iVSessen des Empfangspegels 
des empfangenen Resefvierungspal^ets; und 
esnem Generaior furein Ubertfagungsieistungs- 
steusryngssignai fCr einen Reservierisngskana! '^o 
sum Erzeugen eirses anfanglichen Qbertra- 
gungsleistuBgssteuefungssignais nach MaBga- 
be des gemessenen EmpfangspegeSs des Re- 
sewerur i gspakets, 

4S 

wobei das anfangSsche Obsitragungsieistungssteue' 
rungssignal im Antwortpaket enthalten ist. 

14, Mobiles Qerat (204) zur Kommunikaiion mit einer 
Sasisstation (203) dyrcii Spektrismseweitsrung, so 
mit 

einer EmpfangsschaltE^r^g (63) zum Empfangen 
eirses Ubertragungste-istongssteuerEjngssi- 
gnais, das voi") der Basisslayon uber einen ge- S5 
rneinsamen Kanai (140) ausgssendet wurds, 
der durch die Basisstation zom Aussenden si- 
nes Steueryngsstgnais fus meSirefe mobiie Ge- 



rate verijvendet wird: 

esnem Rechner (1 24} zum Berechnen einer Ver- 
starkung nach iViaOgabe eines UbertragiiRgslei- 
stongssteuerungssignais, das fur dais mobile 
Gerat vorgesehen ist und das aus dem gemein- 
samen Obertragungsleistungssteuerungssi- 
gnaS hergeleite? wurde; und 
eine Ubertragungsschaltung (68, 69) zum Uber- 
tragen eines Datenpaksts mit einer Obertra- 
gungsieistursg entsprechend der berechneten 
Verstarkung. 

15, Mobiles Qsral (204) nach Anspruch 14, bsi dem 
die erste EmpfangsschaSSung ein Anteortpaket emp- 
fangt, das von der Basisstation ubertragen wurde, 
wobei das Antwortpaket einen Verkehrskanai an- 
gsbt, iiberden das rjiobile Gerat ein Datenpaket uber- 
tragt, und 

die Ubertragursgsschaltung das Datenpaket ub«r 
den Verkehrskanai iibertragt, derdurcii das Antwort- 
paket besrimmf ist. 

16, SVlobiles Gerat nach AnsprLich 15, wobei das Ant- 
wortpaket ein anfangliehes Obertragungsieistungs- 
steuerungssigr^al enfhait und der Rechner eine Ver~ 
starkung bereciinet, die bei Beginn dsr Obertragung 
zis v©n<venden ist, nach sVtaBgabe des anfangfichsn 
Ubertragungsleistiingssteuefsingssignais, wobei 
die Ubestragungsschaitungdie Ubeitragung dea 0.a- 
tenpakets mit einer Obertfagungsieistung beginnt, 
die der bereciis>eten Verstarkung zur Verwendung 
beirn Beginn der Obertragung eritsprich!. 

17, Mobiles GerSt nach Anspruch 15, mit: 

einer zweiten EmpfangsschaitijngzisfT> Empian- 
gen eines Steijerungssignais, das von der Ba- 
sisstation ubertragen wurde, wobei die Ubertra- 
gungsleistjjng des Steuerungssignals in^ be- 
wegliehen Gerat vorafo bekannt ist; 
einer Einhettzum l\^essen des Empfangspegels 
des Steuerurtgssignais; und 
einem Reservierungskanal-Verstarkungsrech- 
ner zum Serecbnen der Verstarkung fur ein Re- 
servierisrigspaket nach MaBgabe des Emp- 
fangspegeis des gemessenen Steuerungssi- 
gnais, wobei die Reservierungspaketverstar- 
kung 2;ur Obertragung eines Reservierungspa- 
kets vewersdst wird., das sine Ubeflragungsan- 
frags fur das Datenpaket darsteilt, 

wobei die Obertragungsschaltur^g das Reservie- 
rungspaket unter einer OberSragusigsieistiJng riach 
MaSgabe der Reservierungspaket verstarkung uber- 
tragt. 

IS, Mobiles Gerat (204) nacb Anspructi 14, bei dem: 
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die erste Emplangsschatung ein Antwortpaket 
empfangt, das von der Basisstetion Qbei'tragen 
wu ;-de , wobei das Antwortpaket einen Verkshf s- 
kanai angibt, aberden das mobiie Qerat em Da- 
tenpaket Qbertragt; s 
mm zweite Empfangsschaltung vorgesehen ist 
zum Empfangen des Datenpaksts mit dem 
UbertragungsSeistungssteuerungssigna^, das 
vors der Basisstation ubertragsn wucde; 
eiin SchaSter vorgsseheri ist zum Schalten elner fo 
Vefbindijng zy eirsem VefstarkLirsgsrechnerzw!- 
schsn der ersten Erfipfarsgsschaitung und der 
zweiten Empfengsschaitiing; ond 
die UbeEtraQLingsschaltung das Datenpakel mlt 
einer Obertragungsieistung ubertragt entspre- '5 
chend der vom Vefstarkungsrechnsr bsrschne- 
ten Verstatteng Gbsr den VerkehrskanaS. der 
durch das Antwortp'aket bestsmmt wird, 

wobei dsr Verstarkungsrechrter die Verstarkurig 
nach MaBgabe des gemeinsamen Obertragungsiei- 
stongssteuerurigssignais oderdes UbertragungsSei- 
stungssteuerurigssignais, das aus dem Datenpaket 
hergeieitet vvurde, berechnet, 

25 

W, Mobiles Gerat nach Anspruch 18,beidemderSchaS- 
ter die erste Empfangsschaitiing mit dem V'erstar- 
kungsrechrser verbindet, wahrsnd das mofaste Gerat 
Kommunikation in sine Richtung durchfuiirt, und die 
zweite Empfangssciiaitung iiiit dem Verstarkungs- so 
rechsier verbindet, wem das rr^abiie Qerat Kofrfmu- 
nikalion in zwei Ricbtungen vornimmt, 

20, iVtobiies Gerat nac5i Anspruch 18,, wobei das Ant- 
wortpakst ein anfangiiciies ObertragungsSessiungs- 3S 
steuerungssignal aulwsist, der Verstarkuogsrech- 
ner eine Verstarkung bsreci'inet, die fur den Begsnn 
der Obsrtragung nacb Maf3gab9 des anfariglicl^en 
UbeftragyngsieistongssteuerijngssignaSs zu var- 
wendsn ist, und die ObertfagiingsscbaltLsng die ''O 
Ubertragung des Oatenpakefs mit einsr Ubertra- 
gungsleisfung beginnt, diede? berechneteo Verstar- 
kung nut Verwendung fOr den Begsnn der Lfbertra- 
gung entsprichi. 

4S 

21 . Mobiles Gerat nacb Anspruch 1 8, bei dem 

&me Ubertragungsleistung des Steusrursgsssgnais 
vorab im mobil^n Gsrat bakannt ist, mit: 

einer Einheit zum iViessen des Empfangspsgels so 
des Stsuerungsstgnais; und 
esnem Rsssfvlerungskanai-Verstsfkungsfech- 
ner zum Berechrsen einer Resefvierungspaket- 
verstarkung nach MaBgabe des Empfangsps- 
ge!s des gsmessenen Steuerijngsssgnais, wo- ss 
bei die Rssan/ierungspaketvefstarkurig zum 
Ubertragen sines Reservierungspakets ver- 
wertdetwird, das eine Obertragungsanfrage Um 



das Datenpaket darsteiif, 

wobei die Ubertragongsschaitusig das Reservie- 
rungs{>aket rnit etner Obsftragungsteistorsg ent&pre- 
cjiend der Resefviei-ungspaketverstarkung Qber- 
tragt. 



1 . Un precede de contrdle de ia puissance d'emission 
poLif un systems de commuriicallon a etaiement de 
spectre qui etablit 

une communicaJion entre uns station de base (203) 
et um piuraiite de stations mobiies (204) en uti^isant 
une piuraliSe de canaux, dans iaquelis: 

^adite piuraiits de canaux inciut des premiers ca- 
naux (3) attribues aisxdites stations rnobsles 
pour transmettre un paquet de donn6e-s vers ia- 
dite statsors de base et un second canai (140) 
utilise par ladite station de base pourtransmsttre 
un signai de controie vers isdite piuraiite de sta- 
tions mobiles, ledit second canai 6tant partage 
par iadite plurality de stations mobiies; 
iadtte station de base mesure ie niveau de re- 
ception d'un signai recu ^ chacuri desdits prs- 
miers eanaux,, genere un signai de controie de 
!a puissance d'Smission selon le niveau de ra- 
ception et transmst Sedit signai de contrdie de ia 
puissance d'efTsission de chacim desdits pre- 
miers canaux via, isdit second canal; et 
chacune de iadite piuraiite de stations mobiias 
re^:oit iedit signai de controie de fa puissance 
d'emission destine a celies-ci au niveau dudit 
second csnai et controie fa puissarrce d'emis- 
sion d'un signai devant strs transmis via i'un 
desdits pfernlers eanasix correspondant seSon 
iedft signai de controie de la puissance d'emis- 
sion re^u. 

2, Le procsd^ seion la revendication 1 , dans iequei 
cbaeun desdits presrtiers canaux est attribu^ ^ cha- 
cune da iadite pluralite de stations mobiies, iadite 
station de base utiiiss des troisierr^es canaux pour 
transmettre des paquets de donn^es vers iadite piu- 
raiite de stations mobiies, et soit une paire constituse 
desdits premiers canaux et dudit troisifen'se canai soit 
uniiiusment iedit premier canai est atlribus par iadite 
station de base k iadste piuraSite de staSions mobiles. 

S, Le precede selon la reveodicatioo 1 2, dans iequs! 
cKacune de iadite piuraiitss de stations mobiies tfans- 
metun paquetdsresefvalion representatif d'ursecte- 
mande de trarssmissioo pour un paquet de donness; 
Iadite station de base revolt ledit paquet de reserva- 
tiofi, ginere gn signal de contfdSe de ia puissance 
d'emission initial (103) seiofi le niveau de reception 
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dudit paquet de rsserx'ation et transmet ledit signal 
ds controte de la puissance d'sjmission initlai vers 
f urss de ladite piuraSlte ds stations mofeites cofres- 
pondante via tediJ second canal, Sedi^ sSgna) de con- 
tr&ie de la puissance d'smission initsa! etant corstenu s 
dans m paquet de r^ponse indiquant un premter ca- 
rsal par te biais duquei Sadite stetson mobile corres- 
pondante transmet iedst paqueS de donnees; el 
ladite station mobiie correspondarste commence a 
transmetf rs ledit paquet de donifiees a un& puissan- «5 
ce d'inission corres{x>ndant audit signal de corstroSe 
ds la puissance d'i^mission initial contenu dar^s iedit 
paquet de repcsnse. 

4. Le procede seton fa revendiea^ion 3, dans lequei: *5 

ladite station de base mesisre ie niveaii de re- 
ception dudix paquet de donnees trsnsmis a par- 
ti? de ohacune de iadite piuralite de stations mo- 
bites, genere un signal de controte de ia puis- 20 
isanced'smission seion iedit niveau de reception 
du paquet de donnees, et transmet un signal de 
contrdie de ia puissance ti'emissson commun 
contenant ies ssgnaux de contrdie de fa puissan- 
ce d'emission d'une ply ralite de canaux de tratic; 
et 

ciiacune de ladite pluralite de stations mobiles 
r65oit iedst signal de controls do ia puissance 
d'emission commun, derive is signal de controls 
de ia pusssanca d'dmsssion du paquet de trans- 
mission par le biais duquei is paquet de donnees 
a ets transmis, a partir dudit signal de contrdie 
de la puissance d'^missiorj commun. et controls 
ia puissance d'Srnission d'un autre paquet de 
donneesseion tedit signal decontroledeia puis- 3S 
sar^ce d'simission derive. 

5. Le procsde seion ia revendicatton 4, dans lequei 
forsque chacune de iadste piuraiite de stations rrso- 
bilss regcif iedit signal de contrdie ds ia puissance '^f 
d'emission comrnun, iadste statiors rrtobsie neglige Ie- 
dit signal de contrdie de ia puissance d'erfiission 
comrnur! si une duree dlntervaile a partirdu momenS 

ou iedit paquet de dorinees commence a etre trans- 
mis d^passe une limite de temps predeterminee, <f5 

6. Ls procede seion ia revendicatton 4, dans lequei un© 
puissance d'emission dudit sigrial de contrdie est 
connue a I'avance a chacune de iadite pluraiite de 
stations mobiles. so 

7. Un systsme de communication a 6talement de spsc- 
tte permettant d'etabiir une cosrimunication entrs 
una station de base (.203) et une pluralite de stations 
mobiles (204) via une pluraSite de canaux, dans le- ss 
quel: 

iadtte pluraiile de canaus irsciut des canaux de 



trafic de liaison montante pefrnettani de trans- 
rnettrs un paquet ds donnees a partir de chaque 
station mobile jusqu'a ladite station de bass, un 
canai de reservation permettant de transmettre 
Lsn paquet de reservation representatii' d'une de- 
rnande d'atsributior^ de canai de trafic a partir de 
chaque station mobile vers ladite .statiors de ba- 
se, et un canai de reponse permettant de trans- 
mettre un paquet ds reponse sndiqsjant canat 
de trafic de isaison montante par ie biais duquei 
un paquet de donn6es est transmis a partir de 
ladite station de base vers cfiaque station mo- 
bile; et 

un sigrsa! decontrols de ia puissance d'emissiors 
Gommun est transmis via iedit canal de reponse, 
Iedit signal de contrdie de la puissance rfemts- 
siors comrrjun contenant un signal de contrdie 
de ia puissance d'emission dudit canai ds trafic 
de iiaison montante. 

8, Le systeme seion la revendscatson 7, dans iequei; 

ledst paquet de riponse contient un numero 
d'identification d'une station mobile correspon- 
dante qui a transmis ledit paquet de resewation, 
ies informations dudit canai de trafic de liaison 
montante attribue par ladita station de base, et 
Ies informations de conirdis de la puissance 
d'emission initiaies indiquant une puissance 
d'emission quand ledit paquet de donnees com- 
mence a stre transmis; et 
iesdites informations de contrdie ds ia puissan- 
ce d'6mi.ssion initiaies sont genarees seion une 
pufssarsce de reception dudit paquet de reser- 
vation a iadite station de base. 

8, Le systems seion ia revendication 7, dans lequei ie- 
dit signal de controfe de la puissance d'emission 
commun est insere dans ledit canal de reponse a un 
intervaiie predetermine. 

10, Une station de base (203) permettant de corrsmuni- 
quer avec une pluralite de stations mobiles (204) par 
etalemerst de spectre, comprenant: 

un circuit de reception (33, 42) permettant de 
recevoir un signal transmis a padir de etiacune 
de ladite piuraitte de stations mobiles; 
une unite (39, 45) permettant ds mssurer ie ni- 
veau de reception dudit signal rsgu (1); 
un generateur (40, 46) permettant de gen^rer 
un signal de controls de la puissance d'emission 
seion iedit niveau de filceptson mesure dudit si- 
gnal (1); 

un circuit de trarjsmission (38, 41, 47, 48) per- 
mettant de transmettfe iedit signal de controte 
de la puissance d'emission geoer^ vers ladite 
pluralite de stations rriotsiles via ur! canai com- 
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mun (1 40) utiSisi par iadits station de base pour 
transmettrs un signal ds contrdie vefs ladite plu- 
rality de stations mobiles. 

1t, La station ds base (203) selon la revendication 15, s 
comprenant; 

un autre circuit ds reception permettant de re- 
cevotr ijn paque!: de reservation rspresentatif 
d'una demande ds transmission pour un paquet fo 
de donness dsvarst etre transmis a partif de cha- 
cuns de ladste piurgiite de stations mobites, 

12. La station ds bas© ssion la rsvendscation 1 1 , dans 
laqueiie iedit circiiit de transmisssor! transmet un pa- '5 
quet de reponse indiquant un canai d© trafic par Se 
blaisduquel chaque station mobile transmet Iedit pa- 
quet de donnees, Isdst paque! de reponss etarst ge- 
rme. apres i'lnterpretation dudit paquet de reserva- 
tion re^u par ledst autre circuit de reception, et etant so 
transmis via Isdst canal comrr^un. 

13. La station de base selon la revendicaiion 12, com- 
prenant egaierr?erst: 

25 

une unite perrriettani de mesurer Is nsveau de 
reception dud it paquet de reservation re9u; et 
un generatsur de signal de controls de la puis- 
sance d'emlssion du canai de reservation per- 
mettant de generer un signal de controfe de ia -30 
puissance d'emiission initial sslon Iedit rsiveau 
ds reception rnesure dudit paquet da reserva- 
tion, 

dans iequei iedit signal de controie de la puissance 3s 
d'emlssion initial est contenu dans Iedit paquet de 
reponse. 

14. Une station mobsie (204) perrr^ettant de communi- 
quer avec me station de base (303) par etaiement 
de spectre, comprenant: 

un circuit de reception (63) permettar^t de reoe- 
voir on signal de controle de fa puissance 
d'emissiors transmis a partir de iadite station de « 
base via u n canai commun ( 1 4<J) utilise pat iadite 
station de base pour transmettre un sign a! de 
controle vers une pluraiste de stations mobiles; 
on calculateuf (124) permettant de calcuier un 
gain selon m signal de contrSie de la puissance so 
d'imission destine 6 la station mobile et derive 
dudit signal de contrdle de la puissance d'sfrsls- 
sion commurt; et 

un circuit de transmission (68, 69) permettant 
de tfansmettre un paquet de donnees a one ss 
puissance d'emlssion correspondant audit gain 
calculi. 



15. La station mobile (204) seion la reveridieatlon 14, 
dans laqueSie 

iedit premier clfcuit de reception re^oit un paquet de 
reponse transmis h partir de ladits station ds base, 
ledst paquet de reporsse indsquant urt canal de trafic 
par Is bsais duque! la station mobile transmet un pa- 
quet d© donness, et 

iedit circuit de transmission transmet Iedit paquet de 
donnees via Iedit canal de trafic designs par Iedit 
paquet de reponss. 

16. La station mobile seion la revendication 15, dans 
laqueile Iedit paquet de reponse inclut un signal de 
controle de la puissance d'emissbn initial, tedit cai- 
cuiateur caicule un gain devant etre utiiise au debut 
de fa transmission: seSon Iedit signal de contrdie de 
la puissance d'emlssion initiai, et Iedit circuit de 
transmission commence a transmettre Iedit paquet 
ds donnees a une puissance d'Smisslon correspon- 
dant audit gai:n caloule devant Stre utiiisd au debut 
de la transmission. 

1 7. La station mobile selon la revendication 1 5, compre- 
nant egatemanfc 

un second circuit ds reception psrrnettant de re- 
cevoir un signal de controle transmis a partir de 
iadite station de base, une puissance d'emission 
dudit signal ds controle etani connue a I'avance 
par la station mobite; 

une units permettant de mssurer le niveau de 
reception dudit signal de control®; st 
un calculateur de gain du canal de feservation 
permettant de calcuier un gain du paquet de re- 
servation selon is niveau de reception dudit sl- 
gnai de controle rnesure, Iedit gain du paquet 
de reservation etant utilise pour transmettre un 
paquet de resewation representatlf d'une de- 
mande de transmission pour Iedit paquet de 
donnees, 

dans lequel Iedit circuit de transmission transmet Ie- 
dit paquet da reservation a une puissance d'emis- 
sion correspondant audit gain du paquet de reser- 
vation. 

18. La station mobile (204) selon !a revendication 14, 
dans laquelie: 

!e premier circuit de reception revolt un paquet 
de reponse trans.mis par iadite station ds base, 
Iedit paquet de reponse indiquant un canal de 
trafic par Is biais duquel la station mobite trans- 
met un paquet de donnees; 
urs second circuit de reception est fourni pour 
recevoir Iedit paquet de donnees contenant iedit 
signal de controle de la puissance d'emission 
transmis par Iadite station de base; 
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un commutatewr est fourni pour commuter une 
connexion avec un caiculateur d8 gain entre ie- 
dit premier circuit de reception et iediS: second 
circuit de reception; ei 

ledft circLsit de traosmsssion transrr^et tedit pa- 5 
quet de donnees a une puissance d'emissior? 
corrsspofidant au gain cateuls par Sedst calcuia- 
teur de gairs via ie canal ds trafic designe par 
iedit paquet de reponse, 

w 

dans iequei iedit caieulateur de gain caicute ie gain 
sslon iedit signal de controle de ia puissance d'emis- 
sion commun ou Iedit signai de contrcie ds la puis- 
sance d' Emission derive disdit paquet de donnees. 

?s 

19. la station mobsis seion la revendication 18, dans 
laqueile isdst commutataur connscte Iedit premier 
circuit ds reception audit caieulateur de gain tar^dis 
que ia station mobile etabiit une corfiSTiUnication uni- 
directionnelis, et connecte Iedit second circuit de re- 20 
caption audit caieulateur de gain tandis que la station 
mobile Stablit uns communicaiian bidlrectionneiis. 

20. La station mobile selon !a revendication 18, dans 
laque^le iedit paquet de feponse inciut un signal de 2S 
oontrdie de ia puissance d'smlssion instiai , Iedit cai- 
eulateur de gain a caicuSe un gasn devant etre utilise 
pour Ie debut ds la transmission selon Iedit signal de 
contrdis de la puissance d'emission irsitiai, et Iedit 
circuit de transmission corrir-'sence a transmettre Iedit so 
paqueS de donnees a me puissance d'emission cor- 
rsspondant audit gain caicuie devant etre utilise pour 

Ie debut de la tfansmis,sion. 

21. La station mobile seion ia revendication 18, dans 
laqueile 

une puissance d'emission dodit signal de controle 
est conr^ue a "avance par la station mobile; compre- 
nant egaiement; 

40 

une unite psrmettant de rtiesurer Ie niveau de 
reception dudit signal de controle; et 
un caieulateur de gain du canal de reservation 
permettant de caiculer un gain du paquet de re- 
servation seldn is rtiveau de reception dudit si- -^s 
gnai de contrdle mesLsre, Iedit gain du paquet 
de resen/ation etant uti^is^ pour transrrsettre on 
paquet d© ressr^/atlon representatif d'une de- 
mande ds transmission pour Iedit paquet ds 
donnees, so 

dans iequel Iedit circoit tie transmission transmst ie- 
dit paquet de ressfvation a une pulssarscs d'emis- 
sion correspondant audit gain du paquet de reser- 
vation. 55 
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